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OXIDATION DYEING COMPOSITION FOR 
KERATINOUS FIBRES COMPRISING AN 

ASSOCIATIVE POLYMER AND A PEARLING 
AGENT 

[0001] The invention relates to a composition for the 
oxidation dyeing of keratinous ?bers, in particular human 
keratinous ?bers, and more particularly hair, comprising, in 
an appropriate medium for dyeing, at least one oxidation dye 
and at least one associative polymer, and Which is charac 
teriZed in that it additionally comprises at least one pearling 
agent chosen from coated or uncoated titanium oxides and 
mica-titaniums. 

[0002] The invention also relates to the dyeing methods 
and devices using said composition. 

[0003] In the hair domain, it is possible to distinguish tWo 
types of dyeing. 

[0004] The ?rst is semipermanent or temporary dyeing, or 
direct dyeing, Which involves dyes capable of giving the 
natural coloration of the hair a more or less marked color 
modi?cation Which is possibly resistant to several shampoo 
ings. These dyes are called direct dyes. 

[0005] The second is permanent dyeing or oxidation dye 
ing. The latter is carried out With so-called “oxidation” dyes 
comprising oxidation dye precursors and couplers. The 
oxidation dye precursors, commonly called “oxidation 
bases”, are compounds Which are initially colorless or 
faintly colored Which develop their dyeing poWer inside the 
hair in the presence of oxidizing agents added at the time of 
use, leading to the formation of colored and dyeing com 
pounds. The formation of these colored and dyeing com 
pounds results either from an oxidative condensation of the 
“oxidation bases” With themselves, or from an oxidative 
condensation of the “oxidation bases” With color modifying 
compounds commonly called “couplers” and generally 
present in the dyeing compositions used in oxidation dyeing. 

[0006] The variety of molecules used, Which consist, on 
the one hand, of the oxidation bases and, on the other hand, 
of the couplers, makes it possible to obtain a very rich palette 
of colors. 

[0007] To further vary the shades obtained With said 
oxidation dyes, or to increase their glint, direct dyes are 
sometimes added to them. 

[0008] The so-called “permanent” dyeing obtained using 
these oxidation dyes should moreover satisfy a number of 
requirements. Thus it should make it possible to obtain 
shades in the desired intensity and should exhibit good 
resistance to external agents (light, adverse Weather condi 
tions, Washing, permanent Waving, perspiration, rubbing). 

[0009] The dyes should also make it possible to cover gray 
hair, and should ?nally be the least selective possible, that is 
to say they should make it possible to obtain the smallest 
possible differences in coloration all along the same kerati 
nous ?ber, Which may indeed be differently sensitiZed (i.e. 
damaged) betWeen its tip and its root. 

[0010] Compositions Which contain these oxidation dyes 
and Which are mixed before use With an oxidiZing agent are 
often provided in the form of Water-based creams conven 
tionally comprising fatty alcohols, oxyalkylenated fatty 
alcohols, and sometimes soaps. 
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[0011] To con?ne the oxidation dyeing product upon 
application to the hair so that it does not run over the face 
or outside the areas Which it is desired to dye, associative 
polymers of the anionic, nonionic or cationic type, and 
preferably of the nonionic type, have recently been intro 
duced into these compositions. 

[0012] HoWever, creams based on associative polymers 
contain a lot more Water than conventional creams. With this 
aqueous medium more rich in Water than in the prior art 
formulations, premature oxidation of the oxidation dyes may 
occur before their application to the ?bers and this may 
result in colors With shades Which are less intense than those 
expected. 

[0013] The Applicant has noW discovered, quite unexpect 
edly and surprisingly, novel dyeing compositions, Which are 
optimum as regards application to ?bers (they do not run and 
they therefore remain better con?ned to the site of applica 
tion), and Which make it possible to obtain intense shades 
With loW selectivities and good fastness, said dyeing com 
positions comprising in the dye composition, in addition to 
at least one associative polymer, an effective quantity of at 
least one pearling agent chosen from coated or uncoated 
titanium oxides and mica-titaniums. 

[0014] This discovery forms the basis of the present 
invention. 

[0015] The subject of the present invention is thus a novel 
composition for the oxidation dyeing of keratinous ?bers, in 
particular human keratinous ?bers, and more particularly 
hair, comprising, in an appropriate medium for dyeing, at 
least one oxidation dye and at least one associative polymer, 
and Which is characteriZed in that it additionally comprises 
at least one pearling agent chosen from the group consisting 
of coated or uncoated titanium oxides and mica-titaniums. 

[0016] Said composition according to the invention gives, 
after mixing With the oxidiZing agent, a composition Which 
is more esthetic and more creamy in appearance, and Which 
consumers and hairdressing salon technicians ?nd a lot more 
satisfactory. 

[0017] Another subject of the present invention relates to 
a ready-to-use composition for the oxidation dyeing of 
keratinous ?bers, in particular human keratinous ?bers, and 
more particularly hair, comprising at least one oxidation dye, 
at least one associative polymer, at least one pearling agent 
chosen from the group consisting of coated or uncoated 
titanium oxides and mica-titaniums, and additionally at least 
one oxidiZing agent. 

[0018] For the purposes of the present invention, the 
expression ready-to-use composition is understood to mean 
any composition intended to be applied immediately to 
keratinous ?bers; it can therefore be stored as it is before use 
or result from mixing tWo or more compositions immedi 
ately before use. 

[0019] The invention also relates to a method for the 
oxidation dyeing of keratinous ?bers, in particular human 
keratinous ?bers, and more particularly hair, consisting in 
applying to the ?bers at least one dye composition contain 
ing, in an appropriate medium for dyeing, at least one 
oxidation dye, and at least one pearling agent chosen from 
the group consisting of coated or uncoated titanium oxides 
and mica-titaniums, the color being developed at alkaline, 
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neutral or acidic pH, using an oxidizing composition com 
prising at least one oxidiZing agent Which is mixed at the 
time of use With the dye composition or Which is sequen 
tially applied With no intermediate rinsing, at least one 
associative polymer being present in the dye composition or 
in the oxidiZing composition or in each of said compositions. 

[0020] In a preferred method, the associative polymer(s) 
are present in the dye composition. 

[0021] The subject of the invention is also multicompart 
ment dyeing devices or kits. 

[0022] AtWo-compartment device according to the inven 
tion comprises a compartment containing a dye composition 
comprising, in an appropriate medium for dyeing, at least 
one oxidation dye and at least one pearling agent chosen 
from the group consisting of coated or uncoated titanium 
oxides and mica-titaniums, and another compartment con 
taining an oxidiZing composition comprising, in an appro 
priate medium for dyeing, at least one oxidiZing agent, at 
least one associative polymer being present in the dye 
composition or the oxidiZing composition, or in each of 
these compositions. 

[0023] HoWever, other characteristics, aspects, subjects 
and advantages of the invention Will emerge even more 
clearly on reading the description and the examples Which 
folloW. 

[0024] Pearling Agents 

[0025] For the purposes of the present invention, the 
expression pearling agent is understood to mean an agent 
Which produces an iridescent, shimmering or metallic effect 
or appearance. 

[0026] The titanium oxides Which can be used according 
to the invention have in particular a particle siZe of betWeen 
2 and 500 nanometers, preferably betWeen 2 and 300 
nanometers and still more particularly less than 50 nanom 
eters. 

[0027] Among the uncoated titanium oxides, the folloWing 
products may be mentioned in particular: 

[0028] 
[0029] BAYERTITAN and DIOXYDE DE 
TITANE A provided by the company BAYER; 
70110 CARDRE UF T102 provided by the com 
pany CARDRE; 

[0030] as a 10%, 20% or 30% aqueous dispersion and 
With a particle siZe of 15, 20 or 60 nanometers: 

[0031] SUNVEIL 1010, 1020, 1030, 2020, 2030, 
6010, 6030 provided by the company CATA 
LYSTS & CHEMICALS; 

[0032] MICRO TITANIUM DIOXIDE-USP 
GRADE provided by the company COLOR 
TECHNIQUES. 

as a poWder: 

[0033] Among the coated titanium oxides, the folloWing 
products may be mentioned in particular: 

[0034] those coated With polydimethylsiloxane 
(CARDRE ULTRAFINE TITANIUM DIOXIDE AS 
provided by the company CARDRE); 
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[0035] those coated With polymethylhydrogenosilox 
ane (untreated titanium oxide coated With polymeth 
ylhydrogenosiloxane sold under the trade name Cos 
metic White SA-C47-051-10 by the company 
MYOSHI); 

[0036] those coated With per?uoropolymethyl iso 
propyl ether (CARDRE MICA FHC 70173 OR 
70170 CARDRE UF T102 FHC provided by the 
company CARDRE); 

[0037] those coated With silica (SPHERITITAN AB 
provided by the company CATALYSTS & CHEMI 
CALS; 

[0038] those coated With te?on (CS-13997 TEFLON 
COATED TITANIUM DIOXIDE provided by the 
company CLARK COLORS); 

[0039] those coated With polyester (EXPERIMEN 
TAL DESOTO BEADS provided by the company 
DESOTO); 

[0040] those coated With chitosan (CT-2 TITANIUM 
DIOXIDE MT-500SA provided by the company 
DAINIHON KASEI); 

[0041] those coated With N-lauroyl-L-lysine (LL-5 
TITANIUM DIOXIDE A 100, or alternatively LL-3 
TITANIUM DIOXIDE MT-100SA, or alternatively 
LL-S TITANIUM DIOXIDE CR-50, or alternatively 
LL-S TITANIUM DIOXIDE MT-100SA, or alterna 
tively LL-S TITANIUM DIOXIDE MT-500SA, pro 
vided by the company DAINIHON KASEI. 

[0042] Among the mica-titaniums, the folloWing products 
may be mentioned in particular: 

[0043] FLONAC FS 20 C, FLONAC ME 10 C, 
FLONAC MG 10 C, FLONAC M1 10 C, FLONAC ML 
10 C, FLONAC MS 10 C provided by the company 
ECKART; 

[0044] TIMICA IRIDESCENT RED, or alternatively 
MATTINA GREEN provided by the company 
ENGELHARD; 

[0045] MATTINA GREEN, or alternatively TIMIRON 
GREEN MP-165 (17212), or alternatively TIMIRON 
STARLUSTER MP-115 (17200), or alternatively 
TIMIRON SUPER SPARKLE MP-148 (17297) pro 
vided by the company MERCK. 

[0046] According to the invention, the pearling agent(s) 
represent about 0.05% to 2% by Weight, preferably about 
0.1% to 1% by Weight of the total Weight of the composition. 

[0047] Associative Polymers Used According to the 
Invention 

[0048] Associative polymers are Water-soluble polymers 
Which are capable, in an aqueous medium, of reversibly 
combining With each other or With other molecules. 

[0049] Their chemical structure comprises hydrophilic 
regions, and hydrophobic regions Which are characteriZed 
by at least one fatty chain. 

[0050] The associative polymers according to the inven 
tion may be of the anionic, cationic, amphoteric and pref 
erably nonionic type. 
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[0051] Associative Polymers of the Anionic Type: 

[0052] There may be mentioned among them: 

[0053] (I) those comprising at least one hydrophilic unit 
and at least one allyl ether unit containing a fatty chain, more 
particularly those in Which the hydrophilic unit consists of 
an ethylenic unsaturated anionic monomer, more particu 
larly still of a vinylcarboXylic acid and most particularly of 
an acrylic acid, a methacrylic acid or mixtures thereof, and 
in Which the allyl ether unit containing a fatty chain corre 
sponds to the monomer having the folloWing formula (I): 

CH2:CR'CH2OBnR (I) 

[0054] in Which R‘ denotes H or CH3, B denotes the 
ethyleneoXy radical, n is Zero or denotes an integer ranging 
from 1 to 100, R denotes a hydrocarbon radical chosen from 
the alkyl, arylalkyl, aryl, alkylaryl or cycloalkyl radicals, 
comprising from 8 to 30 carbon atoms, preferably 10 to 24, 
and more particularly still from 12 to 18 carbon atoms. A 
more particularly preferred unit of formula (I) is a unit in 
Which R‘ denotes H, n is equal to 10, and R denotes a stearyl 
(C18) radical. 

[0055] Anionic associative polymers of this type are 
described and prepared, according to a method of polymer 
iZation in emulsion, in patent EP-0,216,479. 

[0056] Among these anionic associative polymers, the 
polymers formed from 20 to 60% by Weight of acrylic acid 
and/or of methacrylic acid, from 5 to 60% by Weight of 
loWer alkyl (meth)acrylates, from 2 to 50% by Weight of 
allyl ether containing a fatty chain of formula (I), and from 
0 to 1% by Weight of a crosslinking agent Which is a 
Well-known copolymeriZable polyethylenic unsaturated 
monomer such as diallyl phthalate, allyl (meth)acrylate, 
divinylbenZene, (poly)ethylene glycol dimethacrylate and 
methylenebisacrylamide, are particularly preferred accord 
ing to the invention. 

[0057] Among the latter, the crosslinked terpolymers of 
methacrylic acid, ethyl acrylate, polyethylene glycol (10 
E0) stearyl alcohol ether (Steareth 10), in particular those 
sold by the company ALLIED COLLOIDS under the names 
SALCARE SC 80® and SALCARE SC 90® Which are 
aqueous emulsions containing 30% of a crosslinked terpoly 
mer of methacrylic acid, of ethyl acrylate and of steareth 
10-allyl ether (40/50/10) are most particularly preferred. 

[0058] (II) those comprising at least one hydrophilic unit 
of the ole?nic unsaturated carboXylic acid type and at least 
one hydrophobic unit of the (C10-C30)alkyl ester of unsat 
urated carboXylic acid type. 

[0059] Preferably, these polymers are chosen from those 
Whose hydrophilic unit of the ole?nic unsaturated carboXylic 
acid type corresponds to the monomer having the folloWing 
formula (II): 

R10 

[0060] in Which R1 denotes H or CH3 or C2H5, that is to 
say acrylic acid, methacrylic acid or ethacrylic acid units, 
and Whose hydrophobic unit of the (C10-C30)alkyl ester of 
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unsaturated carboXylic acid type corresponds to the mono 
mer having the folloWing formula (III): 

(III) 
CH2: c— c—oR3 

R20 

[0061] in Which R2 denotes H or CH3 or C2H5 (that is to 
say acrylate, methacrylate or ethacrylate units) and prefer 
ably H (acrylate units) or CH3 (methacrylate units), R3 
denoting a Clo-C30, and preferably C12-C22, alkyl radical. 

[0062] (C1O—C3O)alkyl esters of unsaturated carboXylic 
acids in accordance With the invention comprise for eXample 
lauryl acrylate, stearyl acrylate, decyl acrylate, isodecyl 
acrylate, dodecyl acrylate, and the corresponding methacry 
lates, lauryl methacrylate, stearyl methacrylate, decyl meth 
acrylate, isodecyl methacrylate and dodecyl methacrylate. 

[0063] Anionic polymers of this type are for eXample 
described and prepared according to US. Pat. Nos. 3,915, 
921 and 4,509,949. 

[0064] Among this type of anionic associative polymers, 
there Will be more particularly used polymers formed from 
a mixture of monomers comprising: 

[0065] essentially acrylic acid, 
[0066] (ii) an ester having the formula (III) described 

above and in Which R2 denotes H or CH3, R3 denoting 
an alkyl radical having from 12 to 22 carbon atoms, 

[0067] (iii) and a crosslinking agent, Which is a Well 
knoWn copolymeriZable polyethylenic unsaturated 
monomer such as diallyl phthalate, allyl (meth)acry 
late, divinylbenZene, (poly)ethylene glycol 
dimethacrylate and methylenebisacrylamide. 

[0068] Among this type of anionic associative polymers, 
there Will be more particularly used those consisting of 95 to 
60% by Weight of acrylic acid (hydrophilic unit), 4 to 40% 
by Weight of Clo-C3O alkyl acrylate (hydrophobic unit), and 
0 to 6% by Weight of crosslinking polymeriZable monomer, 
or alternatively those consisting of 98 to 96% by Weight of 
acrylic acid (hydrophilic unit), 1 to 4% by Weight of Clo-C3O 
alkyl acrylate (hydrophobic unit) and 0.1 to 0.6% by Weight 
of crosslinking polymeriZable monomer such as those 
described above. 

[0069] Among said above polymers, the products sold by 
the company GOODRICH under the trade names 
PEMULEN TR1®, PEMULEN TR2®, CARBOPOL 
1382®, and still more preferably PEMULEN TR1®, and the 
product sold by the company S.E.P.P.I.C. under the name 
COATEX SX®, are most particularly preferred according to 
the present invention. 

[0070] (III) the terpolymers of maleic anhydride/C3O-C38 
ot-ole?n/alkyl maleate such as the product (maleic anhy 
dride/C30-C38 ot-ole?n/isopropyl maleate copolymer) sold 
under the name PERFORMA V 1608® by the company 
NEWPHASE TECHNOLOGIES. —(IV) the acrylic ter 
polymers comprising: 

[0071] (a) about 20% to 70% by Weight of a carboXy 
lic acid With ot,[3-monoethylenic unsaturation, 
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[0072] (b) about 20 to 80% by Weight of a nonsur 
factant monomer With ot,[3-monoethylenic unsatura 
tion different from (a), 

[0073] (c) about 0.5 to 60% by Weight of a nonionic 
monourethane Which is the product of the reaction of 
a monohydric surfactant With a monoisocyanate With 
monoethylenic unsaturation, 

[0074] such as those described in patent application EP-A 
0,173,109 and more particularly that described in Example 
3, namely a methacrylic acid/methyl acrylate/dimethyl 
metaisopropenyl benZyl isocyanate of ethoXylated (40 E0) 
behenyl alcohol terpolymer in 25% aqueous dispersion. 

[0075] (V) the copolymers comprising among their mono 
mers a carboXylic acid With ot,[3-monoethylenic unsaturation 
and an ester of a carboXylic acid With ot,[3-monoethylenic 
unsaturation and an oXyalkylenated fatty alcohol. 

[0076] Preferably, these compounds also comprise, as 
monomer, an ester of a carboXylic acid With ot,[3-monoeth 
ylenic unsaturation and a C1C4 alcohol. 

[0077] By Way of eXample of this type of compound, there 
may be mentioned ACULYN 22® sold by the company 
ROHM and HMS, Which is an oXyalkylenated stearyl meth 
acrylate/ethyl acrylate/methacrylic acid terpolymer. 

[0078] Associative Polymers of the Cationic Type 

[0079] There may be mentioned among them: 

[0080] (I) the cationic associative polyurethanes the fam 
ily of Which has been described by the Applicant in French 
Patent Application No. 0009609; it can be represented by the 
folloWing general formula (Ia): 

R—X—(P)n-[L-(Y)m]I-L'-(P')p—X'-R' (Ia) 

[0081] 
[0082] R and R‘, Which are identical or different, 

represent a hydrophobic group or a hydrogen atom; 

in Which: 

[0083] X and X‘, Which are identical or different, 
represent a group containing an amine functional 
group carrying or otherWise a hydrophobic group, or 
alternatively the group L“; 

[0084] L, L‘ and L“, Which are identical or different, 
represent a group derived from a diisocyanate; 

[0085] P and P‘, Which are identical or different, 
represent a group containing an amine functional 
group carrying or otherWise a hydrophobic group; 

[0086] Y represents a hydrophilic group; 

[0087] r is an integer betWeen 1 and 100, preferably 
betWeen 1 and 50 and in particular betWeen 1 and 25; 

[0088] n, m and p are each independently of the 
others betWeen 0 and 1000; 

[0089] the molecule containing at least one proto 
nated or quaterniZed amine functional group and at 
least one hydrophobic group. 

[0090] In a preferred embodiment of these polyurethanes, 
the only hydrophobic groups are the groups R and R‘ at the 
chain ends. 
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[0091] Apreferred family of cationic associative polyure 
thanes is that corresponding to the formula (Ia) described 
above and in Which: 

[0092] R and R‘ both represent independently a 
hydrophobic group, 

[0093] X, X‘ each represent a group L“, 

[0094] n and p are betWeen 1 and 1000, and 

[0095] L, L‘, L“, P, P‘, Y and m have the meaning 
indicated above. 

[0096] Another preferred family of cationic associative 
polyurethanes is that corresponding to the formula (Ia) 
above in Which: 

[0097] R and R‘ both represent independently a 
hydrophobic group, X, X‘ each represent a group L“, 
n and p are equal to 0, and L, L‘, L“, Y and m have 
the meaning indicated above. 

[0098] The fact that n and p are equal to 0 means that 
these polymers do not contain units derived from a 
monomer containing an amine functional group, 
incorporated into the polymer during polycondensa 
tion. The protonated amine functional groups of 
these polyurethanes result from the hydrolysis of 
isocyanate functional groups, in eXcess, at the chain 
end, folloWed by alkylation of the primary amine 
functional groups formed by alkylating agents con 
taining a hydrophobic group, that is to say com 
pounds of the RQ or R‘Q type, in Which R and R‘ are 
as de?ned above and Q denotes a leaving group such 
as a halide, a sulfate and the like. 

[0099] Yet another preferred family of cationic associative 
polyurethanes is that corresponding to the formula (Ia) 
above in Which: 

[0100] R and R‘ both represent independently a 
hydrophobic group, 

[0101] X and X‘ both represent independently a 
group containing a quaternary amine, 

[0102] n and p are equal to Zero, and 

[0103] L, L‘, Y and m have the meaning indicated 
above. 

[0104] The number-average molecular mass of the cat 
ionic associative polyurethanes is preferably betWeen 400 
and 500 000, in particular betWeen 1000 and 400 000, and 
ideally betWeen 1000 and 300 000. 

[0105] The expression hydrophobic group is understood to 
mean a radical or polymer containing a saturated or unsat 
urated, linear or branched hydrocarbon chain Which may 
contain one or more heteroatoms such as P, O, N, S or a 
radical containing a per?uorinated or silicone chain. When 
it denotes a hydrocarbon radical, the hydrophobic group 
contains at least 10 carbon atoms, preferably from 10 to 30 
carbon atoms, in particular from 12 to 30 carbon atoms, and 
more preferably from 18 to 30 carbon atoms. 

[0106] Preferably, the hydrocarbon group is derived from 
a monofunctional compound. 

[0107] By Way of eXample, the hydrophobic group may be 
derived from a fatty alcohol such as stearyl alcohol, dodecyl 
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alcohol, decyl alcohol. It may also denote a hydrocarbon 
polymer such as for example polybutadiene. 

[0108] When X and/or X‘ denote a group containing a 
tertiary or quaternary amine, X and/or X‘ may represent one 
of the following formulae: 

[0110] R2 represents a linear or branched alkylene 
radical having from 1 to 20 carbon atoms, containing 
or otherWise a saturated or unsaturated ring, or an 

arylene radical, it being possible for one or more of 
the carbon atoms to be replaced by a heteroatom 
chosen from N, S, O, P; 

[0111] R1 and R3, Which are identical or different, 
denote a linear or branched, CJL-C3O alkyl or alkenyl 
radical, an aryl radical, it being possible for at least 
one of the carbon atoms to be replaced by a heteroa 
tom chosen from N, S, O, P; 

[0112] A‘ is a physiologically acceptable counterion. 

[0113] The groups L, L‘ and L“ represent a group of 
formula: 

O O 

[0114] in Which: 

[0115] Z represents —O—, —S— or —NH—; and 

[0116] R4 represents a linear or branched alkylene 
radical having from 1 to 20 carbon atoms, containing 
or otherWise a saturated or unsaturated ring, an 

arylene radical, it being possible for one or more of 
the carbon atoms to be replaced by a heteroatom 
chosen from N, S, O and P. 

[0117] The groups P and P‘, comprising an amine func 
tional group, may represent at least one of the folloWing 
formulae: 
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Rs 

[0118] in Which: 

[0119] R5 and R7 have the same meanings as R2 de?ned 
above; 

[0120] R6, R8 and R9 have the same meanings as R1 
and R3 de?ned above; 

[0121] R10 represents a linear or branched alkylene 
group, Which is optionally unsaturated 

[0122] and Which may contain one or more heteroa 
toms chosen from N, O, S and P, 

[0123] 
terion. 

and A“ is a physiologically acceptable coun 

[0124] As regards the meaning of Y, the expression hydro 
philic group is understood to mean a polymeric or nonpoly 
meric Water-soluble group. 

[0125] By Way of example, there may be mentioned, When 
polymers are not involved, ethylene glycol, diethylene gly 
col and propylene glycol. 

[0126] In the case, in accordance With a preferred embodi 
ment, of a hydrophilic polymer, there may be mentioned, by 
Way of examples, polyethers, sulfonated polyesters, sul 
fonated polyamides, or a mixture of these polymers. Pref 
erably, the hydrophilic compound is a polyether and in 
particular a polyethylene oxide or a polypropylene oxide. 

[0127] The cationic associative polyurethanes of formula 
(Ia) according to the invention are formed from diisocyan 
ates and from various compounds possessing functional 
groups containing a labile hydrogen. The functional groups 
containing a labile hydrogen may be alcohol functional 
groups, primary or secondary amine functional groups or 
thiol functional groups Which give, after reaction With the 
diisocyanate functional groups, polyurethanes, polyureas 
and polythioureas, respectively. The term “polyurethanes” 
of the present invention covers these three types of polymer, 
namely polyurethanes proper, polyureas and polythioureas 
and copolymers thereof. 
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[0128] A ?rst type of compounds entering into the prepa 
ration of the polyurethane of formula (la) is a compound 
containing at least one unit containing an amine functional 
group. This compound may be multifunctional, but prefer 
ably the compound is difunctional, that is to say that 
according to a preferred embodiment, this compound con 
tains tWo labile hydrogen atoms carried for example by a 
hydroxyl, primary amine, secondary amine or thiol func 
tional group. It is also possible to use a mixture of multi 
functional and difunctional compounds in Which the per 
centage of multifunctional compounds is loW. 

[0129] As indicated above, this compound may contain 
more than one unit containing an amine functional group. It 
is then a polymer carrying a repeat, of the unit containing an 
amine functional group. 

[0130] This type of compounds may be represented by one 
of the folloWing formulae: 

[0131] in Which Z, P, P‘, n and p are as de?ned above. 

[0132] By Way of example of a compound containing an 
amine functional group, there may be mentioned N-meth 
yldiethanolamine, N-tert-butyldiethanolamine, N-sulfoeth 
yldiethanolamine. 

[0133] The second compound entering into the prepara 
tion of the polyurethane of formula (la) is a diisocyanate 
corresponding to the formula: 

[0134] in Which R4 is de?ned above. 

[0135] By Way of example, there may be mentioned 
methylenediphenyl diisocyanate, methylenecyclohexane 
diisocyanate, isophorone diisocyanate, toluene diisocyanate, 
naphthalene diisocyanate, butane diisocyanate, hexane 
diisocyanate. 

[0136] A third compound entering into the preparation of 
the polyurethane of formula (la) is a hydrophobic compound 
intended to form the terminal hydrophobic groups of the 
polymer of formula (Ia). 

[0137] This compound consists of a hydrophobic group 
and a functional group containing a labile hydrogen, for 
example a hydroxyl, primary or secondary amine, or thiol 
functional group. 

[0138] By Way of example, this compound may be a fatty 
alcohol, such as in particular stearyl alcohol, dodecyl alco 
hol, decyl alcohol. When this compound contains a poly 
meric chain, it may be for example hydroxyl-hydrogenated 
polybutadiene. 

[0139] The hydrophobic group of the polyurethane of 
formula (Ia) may also result from the quaterniZation reaction 
of the tertiary amine of the compound containing at least one 
tertiary amine unit. Thus, the hydrophobic group is intro 
duced by the quaterniZing agent. This quaterniZing agent is 
a compound of the RQ or R‘Q type, in Which R and R‘ are 
as de?ned above and Q denotes a leaving group such as a 
halide, a sulfate, and the like. 
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[0140] The cationic associative polyurethane may addi 
tionally comprise a hydrophilic sequence. This sequence is 
provided by a fourth type of compound entering into the 
preparation of the polymer. This compound may be multi 
functional. It is preferably difunctional. It is also possible to 
have a mixture Where the percentage of multifunctional 
compound is loW. 

[0141] The functional groups containing a labile hydrogen 
are alcohol, primary or secondary amine, or thiol functional 
groups. This compound may be a polymer terminated at the 
chain ends by one of these functional groups containing a 
labile hydrogen. 

[0142] By Way of example, there may be mentioned, When 
polymers are not involved, ethylene glycol, diethylene gly 
col and propylene glycol. 

[0143] In the case of a hydrophilic polymer, there may be 
mentioned, by Way of example, polyethers, sulfonated poly 
esters, sulfonated polyamides, or a mixture of these poly 
mers. Preferably, the hydrophilic compound is a polyether 
and in particular a polyethylene oxide or a polypropylene 
oxide. 

[0144] The hydrophilic group noted Y in formula (la) is 
optional. Indeed, the units containing a quaternary or pro 
tonated amine functional group may suf?ce to provide the 
solubility or Water-dispersibility necessary for this type of 
polymer in an aqueous solution. Although the presence of a 
hydrophilic group Y is optional, cationic associative poly 
urethanes are nevertheless preferred Which contain such a 
group. 

[0145] (II) the quaterniZed cellulose derivatives and the 
polyacrylates With noncyclic amine-containing side groups. 

[0146] The quaterniZed cellulose derivatives are in par 
ticular, 

[0147] the quaterniZed celluloses modi?ed by groups 
comprising at least one fatty chain, such as the alkyl, 
arylalkyl or alkylaryl groups comprising at least 8 
carbon atoms, or mixtures thereof, 

[0148] the quaterniZed hydroxyethylcelluloses modi 
?ed by groups comprising at least one fatty chain, 
such as the alkyl, arylalkyl or alkylaryl groups com 
prising at least 8 carbon atoms, or mixtures thereof. 

[0149] The alkyl radicals carried by the above quaterniZed 
celluloses or hydroxyethylcelluloses preferably comprise 
from 8 to 30 carbon atoms. The aryl radicals preferably 
denote phenyl, benZyl, naphthyl or anthryl groups. 

[0150] There may be mentioned as examples of quater 
niZed alkylhydroxyethylcelluloses containing C8-C3O fatty 
chains the products QUATRISOFT LM 200®, QUA 
TRISOFT LM-X 529-18-A®, QUATRISOFT LM-X 529 
18B® (C12 alkyl) and QUATRISOFT LM-X 529-8® (C18 
alkyl) marketed by the company AMERCHOL and the 
products CRODACEL QM®, CRODACEL QL® (C12 
alkyl) and CRODACEL QS® (C18 alkyl) marketed by the 
company CRODA. 

[0151] Amphoteric Associative Polymers 

[0152] They are preferably chosen from those containing 
at least one noncyclic cationic unit. Still more particularly, 
the ones that are preferred are those prepared from or 
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comprising 1 to 20 mol % of monomer containing a fatty 
chain, and preferably 1.5 to 15 mol % and still more 
particularly 1.5 to 6 mol %, relative to the total number of 
moles of monomers. 

[0153] The preferred amphoteric associative polymers 
according to the invention comprise, or are prepared by 
copolymeriZing: 

[0154] 1) at least one monomer of formula (Ia) or 

(Ib): 

(Ia) 
R3 A‘ 

R2 0 R4 

[0155] in Which R1 and R2, Which are identical or 
different, represent a hydrogen atom or a methyl 
radical, R3, R4 and R5, Which are identical or 
different, represent a linear or branched alkyl 
radical having from 1 to 30 carbon atoms, 

[0156] Z represents an NH group or an oxygen 
atom, 

[0157] n is an integer from 2 to 5, 

[0158] A- is an anion derived from an organic or 
inorganic acid, such as a methosulfate anion or a 
halide such as chloride or bromide; 

[0159] 2) at least one monomer of formula (II) 

[0160] in Which R6 and R7, Which are identical or 
different, represent a hydrogen atom or a methyl 
radical; and 

[0161] 3) at least one monomer of formula (III): 

[0162] in Which R6 and R7, Which are identical or 
different, represent a hydrogen atom or a methyl 
radical, X denotes an oXygen or nitrogen atom and 
R8 denotes a linear or branched alkyl radical 
having from 1 to 30 carbon atoms; 

[0163] at least one of the monomers of formula 
(Ia), (lb) or (III) containing at least one fatty chain. 

[0164] The monomers of formula (Ia) and (lb) of the 
present invention are preferably chosen from the group 
consisting of: 

[0165] dimethylaminoethyl methacrylate, dimethy 
laminoethyl acrylate, 

[0166] diethylaminoethyl methacrylate, diethylami 
noethyl acrylate, 

[0167] dimethylaminopropyl methacrylate, dimethy 
laminopropyl acrylate, 
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[0168] dimethylaminopropylmethacrylamide, dim 
ethylaminopropylacrylamide, these monomers being 
optionally quaterniZed, for eXample With a C1-C4 
alkyl halide or a C1-C4 dialkyl sulfate. 

[0169] More particularly, the monomer of formula (la) is 
chosen from acrylamidopropyltrimethylammonium chloride 
and methacrylamidopropyltrimethylammonium chloride. 

[0170] The monomers of formula (II) of the present inven 
tion are preferably chosen from the group consisting of 
acrylic acid, methacrylic acid, crotonic acid and 2-methyl 
crotonic acid. More particularly, the monomer of formula 
(II) is acrylic acid. 

[0171] The monomers of formula (III) of the present 
invention are preferably chosen from the group consisting of 
C12-C22, and more particularly CM-C18 alkyl acrylates or 
methacrylates. 
[0172] The monomers constituting the amphoteric poly 
mers containing a fatty chain of the invention are preferably 
already neutraliZed and/or quaterniZed. 

[0173] The ratio of the number of cationic charges/anionic 
charges is preferably equal to about 1. 

[0174] The amphoteric associative polymers according to 
the invention preferably comprise from 1 to 10 mol % of the 
monomer containing a fatty chain (monomer of formula (Ia), 
(lb) or (III)), and preferably from 1.5 to 6 mol %. 

[0175] The Weight-average molecular Weights of the 
amphoteric associative polymers according to the invention 
may vary from 500 to 50 000 000 and are preferably 
betWeen 10 000 and 5 000 000. 

[0176] The amphoteric associative polymers according to 
the invention may also contain other monomers such as 
nonionic monomers and in particular such as C1-C4 alkyl 
acrylates or methacrylates. 

[0177] Amphoteric associative polymers according to the 
invention are for eXample described and prepared in Patent 
Application WO9844012. 

[0178] Among the amphoteric associative polymers 
according to the invention, the acrylic acid/(meth)acrylami 
dopropyltrimethylammonium chloride/stearyl methacrylate 
terpolymers are preferred. 

[0179] Preferred dyeing compositions according to the 
invention comprise an associative polymer of the nonionic 
type. 

[0180] Associative Polymers of the Nonionic Type 

[0181] According to the invention, they are preferably 
chosen from: 

[0182] (1) celluloses modi?ed by groups comprising at 
least one fatty chain; there may be mentioned by Way of 
example: 

[0183] the hydroXyethylcelluloses modi?ed by 
groups comprising at least one fatty chain such as 
alkyl, arylalkyl or alkylaryl groups, or miXtures 
thereof, and in Which the alkyl groups are preferably 
C8-C22, such as the product NATROSOL PLUS 
GRADE 330 CS® (C16 alkyls) sold by the company 
AQUALON, or the product BERMOCOLL EHM 
100® sold by the company BEROL NOBEL, 
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[0184] those modi?ed by polyalkylene glycol ether 
of alkylphenol groups, such as the product AMER 
CELL POLYMER HM-1500® (polyethylene glycol 
(15) ether of nonylphenol) sold by the company 
AMERCHOL. 

[0185] (2) hydroxypropylguars modi?ed by groups com 
prising at least one fatty chain such as the product ESA 
FLOR HM 22® (C22 alkyl chain) sold by the company 
LAMBERTI, the products RE210-18® (C14 alkyl chain) and 
RE205-1® (C20 alkyl chain) sold by the company RHONE 
POULENC. 

[0186] (3) copolymers of vinylpyrrolidone and of hydro 
phobic monomers having a fatty chain, of Which there may 
be mentioned by Way of example: 

[0187] the products ANTARON V216® or GANEX 
V216® (vinylpyrrolidone/hexadecene copolymer) 
sold by the company I.S.P. 

[0188] the products ANTARON V220® or GANEX 
V220® (vinylpyrrolidone/eicosene copolymer) sold 
by the company I.S.P. 

[0189] (4) copolymers of C1-C6 alkyl methacrylates or 
acrylates and of amphiphilic monomers comprising at least 
one fatty chain such as for example the oxyethylenated 
stearyl acrylate/methyl acrylate copolymer sold by the com 
pany GOLDSCHMIDT under the name ANTlL 208®. 

[0190] (5) copolymers of hydrophilic methacrylates or 
acrylates and of hydrophobic monomers comprising at least 
one fatty chain such as for example the polyethylene glycol 
methacrylate/lauryl methacrylate copolymer. 

[0191] (6) polyether-polyurethanes comprising in their 
chain both hydrophilic sequences Which are most often of a 
polyoxyethylenated nature and hydrophobic sequences 
Which may be aliphatic chains alone and/or cycloaliphatic 
and/or aromatic chains. 

[0192] (7) polymers containing an aminoplast ether back 
bone possessing at least one fatty chain, such as the com 
pounds PURE THIX® provided by the company SUD 
CHEMIE. 

[0193] Preferably, the polyether-polyurethanes comprise 
at least tWo lipophilic hydrocarbon chains, having from 6 to 
30 carbon atoms, separated by a hydrophilic sequence, it 
being possible for the hydrocarbon chains to be pendent 
chains or chains at the end of a hydrophilic sequence. In 
particular, it is possible for one or more pendent chains to be 
envisaged. In addition, the polymer may comprise a hydro 
carbon chain at one end or at both ends of a hydrophilic 

sequence. 

[0194] The polyether-polyurethanes may be polyblocks, in 
particular in triblock form. The hydrophobic sequences may 
be at each end of the chain (for example: triblock copolymer 
With hydrophilic central sequence) or distributed both at the 
ends and in the chain (polyblock copolymer for example). 
These same polymers may also be in the form of graft units 
or may be star-shaped. 

[0195] The nonionic polyether-polyurethanes containing a 
fatty chain may be triblock copolymers Whose hydrophilic 
sequence is a polyoxyethylenated chain comprising from 50 
to 1000 oxyethylenated groups. Nonionic polyether-poly 
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urethanes comprise a urethane bond betWeen the hydrophilic 
sequences, hence the origin of the name. 

[0196] By extension, those Whose hydrophilic sequences 
are linked by other chemical bonds to the lipophilic 
sequences are also included among the nonionic polyether 
polyurethanes containing a fatty chain. 

[0197] By Way of examples of nonionic polyether-poly 
urethanes containing a fatty chain Which can be used in the 
invention, it is also possible to use Rhéolate® 205 contain 
ing a urea functional group sold by the company RHEOX or 
the Rhéolates® 208, 204 or 212, as Well as Acrysol RM 
184®. 

[0198] There may also be mentioned the product ELFA 
COS T210® containing a C12_14 alkyl chain and the product 
ELFACOS T212® containing a C18 alkyl chain from AKZO. 

[0199] The product DW 1206B® from RHOM & HMS 
containing a C20 alkyl chain and With a urethane bond, sold 
at 20% dry matter content in Water, may also be used. 

[0200] It is also possible to use solutions or dispersions of 
these polymers in particular in Water or in an aqueous 
alcoholic medium. By Way of example of such polymers, 
there may be mentioned Rhéolate® 255, Rhéolate® 278 and 
Rhéolate® 244 sold by the company RHEOX. It is also 
possible to use the product DW 1206F and DW 1206] 
provided by the company ROHM & HMS. 

[0201] The polyether-polyurethanes Which can be used 
according to the invention are in particular those described 
in the article by G. Formum, J. Bakke and Fk. Hansen— 
Colloid Polym. Sci 271, 380-389 (1993). 

[0202] Still more particularly, according to the invention, 
it is preferable to use a polyether-polyurethane Which can be 
obtained by polycondensation of at least three compounds 
comprising at least one polyethylene glycol comprising 
from 150 to 180 mol of ethyleneoxide, (ii) stearyl alcohol or 
decyl alcohol and (iii) at least one diisocyanate. 

[0203] Such polyether-polyurethanes are sold in particular 
by the company ROHM & HAAS under the names Aculyn 
46® and Aculyn 44®[ACULYN 46® is a polycondensate of 
polyethylene glycol containing 150 or 180 mol of ethylene 
oxide, stearyl alcohol and methylenebis(4-cyclohexyl iso 
cyanate) (SMDI), at 15% by Weight in a matrix of malto 
dextrin (4%) and Water (81%); ACULYN 44® is a polycon 
densate of polyethylene glycol containing 150 or 180 mol of 
ethylene oxide, decyl alcohol and methylenebis(4-cyclo 
hexyl isocyanate) (SMDI), at 35% by Weight in a mixture of 
propylene glycol (39%) and Water (26%)]. 

[0204] The associative polymers of the nonionic, anionic, 
cationic or amphoteric type are preferably used in a quantity 
Which may vary from about 0.1 to 10% by Weight of the total 
Weight of the dyeing composition. More preferably, this 
quantity varies from about 0.5 to 5% by Weight, and still 
more particularly from about 1 to 3% by Weight. 

[0205] Oxidation Dyes 

[0206] The oxidation dyes Which can be used according to 
the invention are chosen from oxidation bases and/or cou 
plers. 

[0207] Preferably, the compositions according to the 
invention contain at least one oxidation base. 
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[0208] The nature of these oxidation bases is not critical. 
They may in particular be chosen from ortho- and para 
phenylenediamines, double bases, ortho- and para-ami 
nophenols, the following heterocyclic bases as Well as the 
addition salts of all these compounds With an acid. 

[0209] There may be mentioned in particular: 

[0210] (I) the para-phenylenediamines of the following 
formula (I) and their addition salts With an acid: 

(I) 
NR1R2 

R3 

R4\i \ 
/ 

NH2 

[0211] in Which: 

[0212] R1 represents a hydrogen atom, a C1-C4 alkyl 
radical, a monohydroXy(C1-C4 alkyl) radical, a poly 
hydroXy(C2-C4 alkyl) radical, a (C1-C4)alkoXy(C1 
C4)alkyl radical, a C1-C4 alkyl radical substituted 
With a nitrogen-containing group, a phenyl radical or 
a 4‘-aminophenyl radical; 

[0213] R2 represents a hydrogen atom, a C1-C4 alkyl 
radical, a monohydroXy(C1-C4 alkyl) radical or a 
polyhydroXy(C2-C4 alkyl) radical, a (C1 
C4)alkoXy(C1-C4)alkyl radical or a C1-C4 alkyl radi 
cal substituted With a nitrogen-containing group; 

[0214] R1 and R2 may also form With the nitrogen 
atom carrying them a 5- or 6-membered nitrogen 
containing heterocycle optionally substituted With 
one or more alkyl, hydroXyl or ureido groups; 

[0215] R3 represents a hydrogen atom, a halogen 
atom such as a chlorine atom, a C1-C4 alkyl radical, 
a sulfo radical, a carboXyl radical, a monohy 
droXy(C1-C4 alkyl) radical or a hydroXy(C1-C4 
alkoXy) radical, an acetylamino(C1-C4 alkoXy) radi 
cal, a mesylamino(C1-C4 alkoXy) radical or a car 
bamoylamino(C1-C4 alkoXy) radical, 

[0216] R4 represents a hydrogen or halogen atom or 
a C1-C4 alkyl radical. 

[0217] Among the nitrogen-containing groups of formula 
(I) above, there may be mentioned in particular the amino, 
mono(C1-C4)alkylamino, (C1-C4)dialkylamino, (C1 
C4)trialkylamino, monohydroXy(C1-C4)alkylamino, imida 
Zolinium and ammonium radicals. 

[0218] Among the para-phenylenediamines of formula (I) 
above, there may be mentioned more particularly para 
phenylenediamine, para-tolylenediamine, 2-chloro-para 
phenylenediamine, 2,3-dimethyl-para-phenylenediamine, 
2,6-dimethyl-para-phenylenediamine, 2,6-diethyl-para-phe 
nylenediamine, 2,5-dimethyl-para-phenylenediamine, N,N 
dimethyl-para-phenylenediamine, N,N-diethyl-para-phe 
nylenediamine, N,N-dipropyl-para-phenylenediamine, 
4-amino-N,N-diethyl-3-methylaniline, N,N-bis([3-hydroXy 
ethyl)-para-phenylenediamine, 4-N,N-bis([3-hydroXyethy 
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l)amino-2-methylaniline, 4-N,N-bis([3-hydroXyethyl)amino 
2-chloroaniline, 2-[3-hydroXyethyl-para-phenylenediamine, 
2-?uoro-para-phenylenediamine, 2-isopropyl-para-phe 
nylenediamine, N-(B-hydroxypropyl)-para-phenylenedi 
amine, 2-hydroXymethyl-para-phenylenediamine, N,N-dim 
ethyl-3-methyl-para-phenylenediamine, N,N-(ethyl-[3 
hydroXyethyl)-para-phenylenediamine, N-([3,y 
dihydroXypropyl)-para-phenylenediamine, N-(4‘ 
aminophenyl)-para-phenylenediamine, N-phenyl-para 
phenylenediamine, 2-[3 -hydroXyethyloXy-p ara 
phenylenediamine, 2-[3 -acetylaminoethyloXy-p ara 
phenylenediamine, N-(B-methoxyethyl) -p ara 
phenylenediamine, 2-methyl- 1-N-[3 -hydroXyethyl-p ara 
phenylenediamine and their addition salts With an acid. 

[0219] Among the para-phenylenediamines of formula (I) 
above, there are most particularly preferred para-phenylene 
diamine, para-tolylenediamine, 2-isopropyl-paraphenylene 
diamine, 2-[3-hydroXyethyl-para-phenylenediamine, 2-[3-hy 
droXyethyloXy-para-phenylenediamine, 2,6-dimethyl-para 
phenylenediamine, 2,6-diethyl-para-phenylenediamine, 2,3 
dimethyl-para-phenylenediamine, N,N-bis([3 
hydroXyethyl)-para-phenylenediamine, 2-chloro-para 
phenylenediamine and their addition salts With an acid. 

[0220] (II) According to the invention, “double bases” is 
understood to mean the compounds containing at least tWo 
aromatic rings on Which amino and/or hydroXyl groups are 
carried. 

[0221] Among the double bases Which can be used as 
oxidation bases in the dye compositions in accordance With 
the invention, there may be mentioned in particular the 
compounds corresponding to the folloWing formula (II), and 
their addition salts With an acid: 

(H) 
Z1 Z2 

R R 
I \ 7 s / I 

R5 I Y |—R6 
/ \ 

NR9R10 NR11R12 

[0222] in Which: 

[0223] Z1 and Z2, Which are identical or different, 
represent a hydroXyl or —NH2 radical Which may be 
substituted With a C1-C4 alkyl radical or With a 
linking arm Y; 

[0224] the linking arm Y represents a linear or 
branched alkylene chain comprising from 1 to 14 
carbon atoms, Which may be interrupted by or Which 
may end With one or more nitrogen-containing 
groups and/or one or more heteroatoms such as 

oXygen, sulfur or nitrogen atoms, and optionally 
substituted With one or more hydroXyl or C1-C6 

alkoXy radicals; 

[0225] R5 and R6 represent a hydrogen or halogen 
atom, a C1-C4 alkyl radical, a monohydroXy(C1-C4 
alkyl) radical, a polyhydroXy(C2-C4 alkyl) radical, 
an amino(C1-C4 alkyl) radical or a linking arm Y; 
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[0226] R7, R8, R9, R10, R11 and R12, Which are 
identical or different, represent a hydrogen atom, a 
linking arm Y or a C1-C4 alkyl radical; 

[0227] it being understood that the compounds of formula 
(II) contain only one linking arm Y per molecule. 

[0228] Among the nitrogen-containing groups of formula 
(II) above, there may be mentioned in particular the amino, 
mono(C1-C4)alkylamino, (C1-C4)dialkylamino, (C1 
C4)trialkylamino, monohydroXy(C1-C4)alkylamino, imida 
Zolinium and ammonium radicals. 

[0229] Among the double bases of formulae (II) above, 
there may be mentioned more particularly N,N‘-bis([3-hy 
droXyethyl)-N,N‘-bis(4‘-aminophenyl)-1,3-diaminopro 

)ethylenediamine, N,N‘-bis(4 
aminophenyl)tetramethylenediamine, N,N‘-bis([3 - 
hydroXyethyl)-N,N‘-bis(4 
aminophenyl)tetramethylenediamine, N,N‘-bis(4 
methylaminophenyl)tetramethylenediamine, N,N‘ 
bis(ethyl)-N,N‘-bis(4‘-amino-3‘ 
methylphenyl)ethylenediamine, 1,8-bis(2,5 - 
diaminophenoXy)-3,5-dioXaoctane, and their addition salts 
With an acid. 

[0230] Among these double bases of formula (II), N,N‘ 
bis([3-hydroXyethyl)-N,N‘-bis(4‘-aminophenyl)-1,3-diami 
nopropanol, 1,8-bis(2,5-diaminophenoXy)-3,5-dioXaoctane 
or one of their addition salts With an acid are particularly 
preferred. 

[0231] (III) the para-aminophenois corresponding to the 
folloWing formula (III), and their addition salts With an acid: 

(III) 

[0232] 
[0233] R13 represents a hydrogen atom, a halogen 

atom such as ?uorine, a C1-C4 alkyl, monohy 
droXy(C1-C4 alkyl), (C1-C4)alkoXy(C1-C4)alkyl or 
amino(C1-C4 alkyl) or hydroXy(C1 
C4)alkylamino(C1-C4 alkyl) radical, 

[0234] R14 represents a hydrogen atom or a halogen 
atom such as ?uorine, a C1-C4 alkyl, monohy 
droXy(C1-C4 alkyl), polyhydroXy(C2-C4 alkyl), ami 
no(C1-C4 alkyl), cyano(C1-C4 alkyl) or (C1 
C4)alkoXy(C1-C4)alkyl radical. 

[0235] Among the para-aminophenols of formula (III) 
above, there may be mentioned more particularly para 
aminophenol, 4-amino-3-methylphenol, 4-amino-3-?uo 
rophenol, 4-amino-3-hydroXymethylphenol, 4-amino-2-me 
thylphenol, 4-amino-2-hydroXymethylphenol, 4-amino-2 
methoXymethylphenol, 4-amino-2-aminomethylphenol, 
4-amino-2-([3-hydroXyethylaminomethyl)phenol, and their 
addition salts With an acid. 

in Which: 

Mar. 18, 2004 

[0236] (IV) the ortho-aminophenols Which can be used as 
oxidation bases in the conteXt of the present invention are in 
particular chosen from 2-aminophenol, 2-amino-1-hydroXy 
5 -methylbenZene, 2-amino-1-hydroXy-6-methylbenZene, 
5 -acetamido-2-aminophenol, and their addition salts With an 
acid. 

[0237] (V) among the heterocyclic bases Which can be 
used as oxidation bases in the dyeing compositions in 
accordance With the invention, there may be mentioned 
more particularly pyridine derivatives, pyrimidine deriva 
tives, pyraZole derivatives, and their addition salts With an 
acid. 

[0238] Among the pyridine derivatives, there may be 
mentioned more particularly the compounds described for 
eXample in Patents GB 1,026,978 and GB 1,153,196, such 
as 2,5-diaminopyridine, 2-(4-methoXyphenyl)amino-3-ami 
nopyridine, 2,3-diamino-6-methoXypyridine, 2-([3-methoXy 
ethyl)amino-3-amino-6-methoXypyridine, 3,4-diaminopyri 
dine, and their addition salts With an acid. 

[0239] Among the pyrimidine derivatives, there may be 
mentioned more particularly the compounds described for 
eXample in German Patent DE 2,359,399 or Japanese Pat 
ents JP 88-169,571 and JP 91-10659 or Patent Application 
WO 96/15765, such as 2,4,5,6-tetraminopyrimidine, 4-hy 
droXy-2,5,6-triaminopyrimidine, 2-hydroXy-4,5,6-triami 
nopyrimidine, 2,4-dihydroXy-5,6-diaminopyrimidine, 2,5,6 
triaminopyrimidine, and the pyraZolopyrimidine derivatives 
such as those mentioned in Patent Application FR-A-2,750, 
048 and among Which there may be mentioned pyraZolo[1, 
5-a]pyrimidine-3,7-diamine; 2,5-dimethylpyraZolo[1,5-a] 
pyrimidine-3,7-diamine; pyraZolo[1,5-a]pyrimidine-3,5 
diamine; 2,7-dimethylpyraZolo[1,5-a]pyrimidine-3,5 
diamine; 3-aminopyraZolo[1,5-a]pyrimidin-7-ol; 
3-aminopyraZolo[1,5-a]pyrimidin-5-ol; 2-(3-aminopyraZolo 
[1,5-a]pyrimidin-7-ylamino)ethanol; 2-(7-aminopyraZolo[1, 
5 -a]pyrimidin-3-ylamino)ethanol; 2-[(3-aminopyraZolo[1,5 
a]pyrimidin-7-yl)(2-hydroXyethyl)amino]ethanol; 2-[(7 
aminopyraZolo[1,5-a]pyrimidin-3-yl)(2 
hydroXyethyl)amino]ethanol; 5,6-dimethylpyraZolo[1,5-a] 
pyrimidine-3,7-diamine; 2,6-dimethylpyraZolo[1,5-a] 
pyrimidine-3,7-diamine; 2,5,N7,N7-tetramethylpyraZolo[1, 
5-a]pyrimidine-3,7-diamine; 3-amino-5-methyl-7 
imidaZolylpropylaminopyraZolo[1,5-a]pyrimidine; and their 
addition salts and their tautomeric forms, When a tautomeric 
equilibrium eXists, and their addition salts With an acid. 

[0240] Among the pyraZole derivatives, there may be 
mentioned more particularly the compounds described in 
Patents DE 3,843,892, DE 4,133,957 and Patent Applica 
tions WO 94/08969, WO 94/08970, FR-A-2,733,749 and 
DE 195 43 988 such as 4,5-diamino-1-methylpyraZole, 
3,4-diaminopyraZole, 4,5-diamino-1-(4‘-chlorobenZyl)pyra 
Zole, 4,5-diamino-1,3-dimethylpyraZole, 4,5-diamino-3-me 
thyl-1-phenylpyraZole, 4,5-diamino-1-methyl-3-phe 
nylpyraZole, 4-amino-1,3-dimethyl-5-hydraZinopyraZole, 
1-benZyl-4,5-diamino-3-methylpyraZole, 4,5-diamino-3 
tert-butyl-1-methylpyraZole, 4,5-diamino-1-tert-butyl-3 
methylpyraZole, 4,5-diamino-1-([3-hydroXyethyl)-3-meth 
ylpyraZole, 4,5-diamino-1-([3-hydroXyethyl)pyraZole, 4,5 
diamino-1-ethyl-3-methylpyraZole, 4,5-diamino-1-ethyl-3 
(4‘-methoXyphenyl)pyraZole, 4,5-diamino-1-ethyl-3 
hydroXymethylpyraZole, 4,5-diamino-3-hydroXymethyl-1 
methylpyraZole, 4,5-diamino-3-hydroXymethyl-1 
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acyl isethionates and N-acyltaurates, the alkyl or acyl radical 
of all these various compounds preferably comprising from 
12 to 20 carbon atoms, and the aryl radical preferably 
denoting a phenyl or benZyl group. Among the anionic 
surfactants Which can still be used, there may also be 
mentioned the salts of fatty acids such as the salts of oleic, 
ricinoleic, palmitic and stearic acids, the acids of copra oil 
or of hydrogenated copra oil; the acyllactylates Whose acyl 
radical comprises 8 to 20 carbon atoms. It is also possible to 
use the alkyl D-galactosideuronic acids and their salts, the 
polyoXyalkylenated (C6-C24)alkyl ether carboXylic acids, 
the polyoXyalkylenated (C6-C24)alkylaryl ether carboXylic 
acids, the polyoXyalkylenated (C6-C24)alkyl amidoether car 
boXylic acids and salts thereof, in particular those compris 
ing from 2 to 50 alkylene, in particular ethylene, oXide 
groups, and miXtures thereof. 

[0255] Amphoteric or ZWitterionic Surfactants: 

[0256] The amphoteric or ZWitterionic surfactants, the 
nature of Which is not of critical importance in the conteXt 
of the present invention, may be especially (nonlimiting list) 
derivatives of aliphatic secondary or tertiary amines in 
Which the aliphatic radical is a linear or branched chain 
containing 8 to 18 carbon atoms and containing at least one 
Water-solubiliZing anionic group (for eXample carboXylate, 
sulfonate, sulfate, phosphate or phosphonate); (C8 
C2O)alkylbetaines, sulfobetaines, (C8-C20)alkylamido(C1 
C6)alkylbetaines or (C8-C2O)alkylamido(C1 
C6)alkylsulfobetaines may further be mentioned. 

[0257] Among the amine derivatives, there may be men 
tioned the products sold under the name MIRANOL, as 
described in US. Pat. No. 2,528,378 and US. Pat. No. 
2,781,354 and classi?ed in the CTFA dictionary, 3rd edition, 
1982, under the names AmphocarboXyglycinates and 
AmphocarboXypropionates having the respective structures: 

R2—CONHCH2CH2—N(R3)(R4)(CH2COO—) 
[0258] in Which: R2 denotes an alkyl radical of an acid 
R2—COOH present in hydrolyZed copra oil, a heptyl, nonyl 
or undecyl radical, R3 denotes a beta-hydroXyethyl group 
and R4 a carboXymethyl group; and 

[0260] B represents —CHZCHZOX‘, C represents 
—(CH2)Z—Y‘, With Z=1 or 2, 

in Which: 

[0261] X‘ denotes the —CH2CH2—COOH group or 
a hydrogen atom 

[0262] Y‘ denotes —COOH or the radical —CH2— 
CHOH—SO3H 

[0263] R2‘ denotes an alkyl radical of an acid 
R9—COOH present in copra oil or in hydrolyZed 
linseed oil, an alkyl radical, especially C7, C9, C11 or 
C13, a C17 alkyl radical and its iso form or an 
unsaturated C17 radical. 

[0264] These compounds are classi?ed in the CTFA dic 
tionary, 5th edition, 1993, under the names Disodium Coco 
amphodiacetate, Disodium Lauroamphodiacetate, Disodium 
Caprylamphodiacetate, Disodium Capryloamphodiacetate, 
Disodium Cocoamphodipropionate, Disodium Lauroam 
phodipropionate, Disodium Caprylamphodipropionate, 
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Disodium Capryloamphodipropionate, Lauro-amphodipro 
pionic acid, Cocoamphodipropionic acid. 

[0265] By Way of eXample, there may be mentioned the 
cocoamphodiacetate marketed under the trade name MIRA 
NOL® C2M concentrate by the company RHODIA 
CHIMIE. 

[0266] Cationic Surfactants: 

[0267] Among the cationic surfactants, there may be men 
tioned in particular (nonlimiting list): the salts of optionally 
polyoXyalkylenated primary, secondary or tertiary amines; 
quaternary ammonium salts such as tetraalkylammonium, 
alkylamidoalkyltrialkylammonium, trialkylbenZylammo 
nium, trialkylhydroXyalkylammonium or alkylpyridinium 
chlorides or bromides; imidaZoline derivatives or amine 
oXides of a cationic nature. 

[0268] The quantities of surfactants present in the dyeing 
composition according to the invention may vary from 0.01 
to 40%, and preferably from 0.5 to 30% of the total Weight 
of the composition. 

[0269] Preferably, according to the invention, the dye 
composition and/or the oXidiZing composition may addi 
tionally more particularly comprise at least one cationic or 
amphoteric polymer (different from the associative poly 
mers according to the invention) in the proportion of at least 
0.01% by Weight relative to the total Weight of the compo 
sition. 

[0270] More particularly, according to the invention, said 
cationic or amphoteric polymers are in the dye portion. 

[0271] Cationic Polymers 

[0272] For the purposes of the present invention, the 
expression “cationic polymer” denotes any polymer con 
taining cationic groups and/or groups Which can be ioniZed 
to cationic groups. 

[0273] The cationic polymers Which can be used in accor 
dance With the present invention may be chosen from all 
those already knoWn per se to improve the cosmetic prop 
erties of hair, namely in particular those described in Patent 
Application EP-A-337 354 and in French patents FR-2,270, 
846, 2,383,660, 2,598,611, 2,470,596 and 2,519,863. 
[0274] The preferred cationic polymers are chosen from 
those Which contain units comprising primary, secondary, 
tertiary and/or quaternary amine groups Which may either 
form part of the principal polymeric chain, or be carried by 
a side substituent directly linked thereto. 

[0275] The cationic polymers used generally have a num 
ber-average molecular mass of betWeen 500 and 5><106 
approximately, and preferably betWeen 103><3.106 approxi 
mately. 
[0276] Among the cationic polymers, there may be men 
tioned more particularly the polymers of the polyamine, 
polyamino amide and quaternary polyammonium type. 

[0277] These are knoWn products. They are described in 
particular in French patents No. 2,505,348 or 2,542,997. 
Among said polymers, there may be mentioned: 

[0278] (1) The homopolymers or copolymers derived 
from acrylic or methacrylic esters or amides and comprising 
at least one of the units of the folloWing formulae (I), (II), 
(III) or (IV): 
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(1) 
R3 

— Q12 

(11) 

(III) 

(IV) 

[0279] in Which: 

[0280] R3, Which are identical or different, denote a 
hydrogen atom or a CH3 radical; 

[0281] A, Which are identical or different, represent a 
linear or branched alkyl group of 1 to 6 carbon 
atoms, preferably 2 or 3 carbon atoms, or a hydroXy 
alkyl group of 1 to 4 carbon atoms; 

[0282] R4, R5, R6, Which are identical or different, repre 
sent an alkyl group having from 1 to 18 carbon atoms or a 
benZyl radical and preferably an alkyl group having from 1 
to 6 carbon atoms; 

[0283] R1 and R2, Which are identical or different, 
represent hydrogen or an alkyl group having from 1 
to 6 carbon atoms and preferably methyl or ethyl; 
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[0284] X denotes an anion derived from an inorganic 
or organic acid such as a methosulfate anion or a 
halide such as chloride or bromide. 

[0285] The polymers of the family (1) may contain, in 
addition, one or more units derived from comonomers Which 
may be chosen from the family of acrylamides, methacry 
lamides, diacetone acrylamides, acrylamides and methacry 
lamides substituted on the nitrogen With loWer (C1 
C4)alkyls, acrylic or methacrylic acids or esters thereof, 
vinyllactams such as vinylpyrrolidone or vinylcaprolactam, 
vinyl esters. 

[0286] Thus, among these polymers of the family (1), 
there may be mentioned: 

[0287] the copolymers of acrylamide and dimethy 
lamino-ethyl methacrylate quaterniZed With dim 
ethyl sulfate or With a dimethyl halide such as that 
sold under the name HERCOFLOC® by the com 

pany HERCULES, 

[0288] the copolymers of acrylamide and methacry 
loyloXy-ethyltrimethylammonium chloride 
described, for eXample, in Patent Application EP-A 
080976 and sold under the name BINA QUAT P 
100® by the company CIBA GEIGY, 

[0289] the copolymer of acrylamide and methacry 
loyloXy-ethyltrimethylammonium methosulfate sold 
under the name RETEN® by the company HER 
CULES, 

[0290] the vinylpyrrolidone/dialkylaminoalkyl acry 
late or methacrylate copolymers, quaterniZed or oth 
erWise, such as the products sold under the name 
“GAFQUAT®” by the company ISP such as for 
eXample “GAFQUAT 734” or “GAFQUAT 755” or 
alternatively the products called “COPOLYMER 
845®, 958® and 937®”. These polymers are 
described in detail in French Patents 2,077,143 and 
2,393,573, the dimethylaminoethyl methacrylate/vi 
nylcapro-lactam/vinylpyrrolidone terpolymers such 
as the product sold under the name GAFFIX VC 
713® by the company ISP, 

[0291] the vinylpyrrolidone/methacrylamidopropy 
ldimethyl-amine copolymers marketed in particular 
under the name STYLEZE CC 10® by ISP, 

[0292] and the quaterniZed vinylpyrrolidone/dim 
ethyl-aminopropyl methacrylamide copolymers such 
as the product sold under the name “GAFQUAT HS 
100®” by the company ISP. 

[0293] (2) The cellulose ether derivatives comprising qua 
ternary ammonium groups, described in French Patent 
1,492,597, and in particular the polymers marketed under 
the names “JR®” (JR 400, JR 125, JR 30M) or “LR6” (LR 
400, LR 30M) by the company Union Carbide Corporation. 
These polymers are also de?ned in the CTFA dictionary as 
hydroXyethyl cellulose quaternary ammoniums Which have 
reacted With an epoXide substituted by a trimethylammo 
nium group. 

[0294] (3) Cationic cellulose derivatives such as cellulose 
copolymers or cellulose derivatives grafted With a quater 
nary ammonium Water-soluble monomer, and described 
especially in Us. Pat. No. 4,131,576, such as hydroXyalkyl 
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celluloses like hydroXymethyl, hydroXyethyl or hydroXypro 
pyl celluloses grafted especially With a methacryloylethyl 
trimethylammonium, methacrylamidopropyltrimethy 
lammonium or dimethyldiallylammonium salt. 

[0295] The commercial products corresponding to this 
de?nition are more particularly the products sold under the 
name “Celquat L 200®” and “Celquat H 100®” by the 
company National Starch. 

[0296] (4) The cationic polysaccharides described more 
particularly in US. Pat. Nos. 3,589,578 and 4,031,307 such 
as guar gums containing cationic trialkylammonium groups. 
Guar gums modi?ed With a 2,3-epoXypropyltri-methylam 
monium salt (eg chloride) are for eXample used. 

[0297] Such products are marketed in particular under the 
trade names JAGUAR C13 S®, JAGUAR C 15®, JAGUAR 
C 17® or JAGUAR C162® by the company MEYHALL. 

[0298] (5) Polymers consisting of piperaZinyl units and of 
alkylene or hydroXyalkylene divalent radicals With straight 
or branched chains, optionally interrupted by oXygen, sulfur 
or nitrogen atoms or by aromatic or heterocyclic rings, as 
Well as the oxidation and/or quaterniZation products of these 
polymers. Such polymers are described especially in French 
patents 2,162,025 and 2,280,361. 

[0299] (6) Water-soluble polyaminoamides prepared in 
particular by polycondensation of an acid compound With a 
polyamine; these polyaminoamides may be crosslinked With 
an epihalohydrin, a diepoXide, a dianhydride, an unsaturated 
dianhydride, a diunsaturated derivative, a bishalohydrin, a 
bisaZetidinium, a bishaloacyldiamine, an alkylbishalide or 
else With an oligomer resulting from the reaction of a 
difunctional compound Which is reactive toWard a bishalo 
hydrin, a bisaZetidinium, a bishaloacyldiamine, an alkyl 
bishalide, an epihalohydrin, a diepoXide or a diunsaturated 
derivative; the crosslinking agent being employed in pro 
portions ranging from 0.025 to 0.35 mol per amine group of 
the polyaminoamide; these polyaminoamides may be alky 
lated or, if they include one or more tertiary amine functional 
groups, quaterniZed. Such polymers are described especially 
in French Patents 2,252,840 and 2,368,508. 

[0300] (7) Polyaminoamide derivatives resulting from the 
condensation of polyalkylenepolyamines With polycarboXy 
lic acids, folloWed by an alkylation With difunctional agents. 
There may be mentioned, for eXample, the adipic acid/ 
dialkylaminohydroXyalkyldialkylenetriamine polymers in 
Which the alkyl radical contains from 1 to 4 carbon atoms 
and preferably denotes methyl, ethyl or propyl. Such poly 
mers are described especially in French Patent 1,583,363. 

[0301] Among these derivatives there may be mentioned 
more particularly the adipic acid/dimethyl-aminohydroX 
ypropyl/diethylenetriamine polymers sold under the name 
“Cartaretine® F, F4 or F8” by the company SandoZ. 

[0302] (8) Polymers obtained by reaction of a polyalky 
lenepolyamine containing tWo primary amine groups and at 
least one secondary amine group With a dicarboXylic acid 
chosen from diglycolic acid and saturated aliphatic dicar 
boXylic acids containing from 3 to 8 carbon atoms. The 
molar ratio of the polyalkylenepolyamine to the dicarboXylic 
acid being between 0.811 and 1.411; the polyaminoamide 
resulting therefrom being made to react With epichlorohy 
drin in a molar ratio of epichlorohydrin relative to the 
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secondary amine group of the polyaminoamide of betWeen 
05:1 and 181. Such polymers are described especially in 
American Patents 3,227,615 and 2,961,347. 

[0303] Polymers of this type are marketed in particular 
under the name “Hercosett 57®” by the company Hercules 
Inc. or else under the name of “PD 170®” or “Delsefte 
101®” by the company Hercules in the case of the copoly 
mer of adipic acid/epoXypropyl/diethylenetriamine. 

[0304] (9) Cyclohomopolymers of dialkyldiallylammo 
nium, such as the homopolymers or copolymers comprising, 
as main constituent of the chain, units corresponding to the 
formula (V): 

[0305] in Which k and t are equal to 0 or 1, the sum 
k+t being equal to 1; 

[0306] R7 and R8, Which are identical or different, 
denote an alkyl group having from 1 to 8 carbon 
atoms, a (Cl-C5) hydroXyalkyl group, a (Cl-C4) 
amidoalkyl group, or R7 and R8 denote, together With 
the nitrogen atom to Which they are attached, a 
piperidinyl or morpholinyl group; 

[0307] R9 denotes a hydrogen atom or a methyl 
radical; 

[0308] R7 and R8, independently of each other, pref 
erably denote an alkyl group having from 1 to 4 
carbon atoms; Y- is an anion such as bromide, 
chloride, acetate, borate, citrate, tartrate, bisulfate, 
bisul?te, sulfate or phosphate. These polymers are 
described especially in French Patent 2,080,759 and 
in its certi?cate of addition 2,190,406. 

[0309] Among the polymers de?ned above there may be 
mentioned more particularly the dimethyldiallylammonium 
chloride homopolymer sold under the name “Merquat 
100®” by the company Calgon (and its homologs of loW 
Weight-average molecular mass) and the copolymers of 
diallyl-dimethylammonium chloride and acrylamide mar 
keted under the name “MERQUAT 550®”. 

[0310] (10) The quaternary diammonium polymer con 
taining repeating units corresponding to the formula: 

(v11) 
R10 R12 

[0311] 
[0312] R10, R11, R12 and R13, Which are identical or 

different, represent aliphatic, alicyclic or aryla 

in Which formula (VII): 
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liphatic radicals containing from 1 to 20 carbon 
atoms or lower aliphatic hydroxyalkyl radicals, or 
else R10, R11, R12 and R13, together or separately, 
form, With the nitrogen atoms to Which they are 
attached, heterocycles optionally containing a sec 
ond heteroatom other than nitrogen, or else R10, R11, 
R12 and R13 denote a linear or branched C1-C6 alkyl 
radical substituted by a nitrile, ester, acyl, amide or 
—CO—O—R14-D or —CO—NH—R14-D group 
Where R14 is an alkylene and D a quaternary ammo 
nium group; 

[0313] A1 and B1 represent polymethylene groups 
containing from 2 to 20 carbon atoms Which may be 
linear or branched, saturated or unsaturated and 
Which may contain, bonded to or inserted into the 
main chain, one or more aromatic rings, or one or 

more oxygen or sulfur atoms or sulfoxide, sulfone, 
disul?de, amino, alkylamino, hydroxyl, quaternary 
ammonium, ureido, amide or ester groups, and 

[0314] X' denotes an anion derived from an inor 
ganic or organic acid; 

[0315] A1, R10 and R12, With the tWo nitrogen atoms 
to Which they are attached, may form a piperaZine 
ring; in addition, if A1 denotes a saturated or unsat 
urated, linear or branched alkylene or hydroxyalky 
lene radical, B1 may also denote a group —(CH2)n— 
CO-D-OC—(CH2)n— in Which D denotes: 

[0316] a) a glycol residue of formula: —O-Z-O—, 
Where Z denotes a linear or branched hydrocarbon 
radical or a group corresponding to one of the 
folloWing formulae: 

[0317] Where X and y denote an integer from 1 
to 4, representing a de?ned and unique degree of 
polymeriZation, or any number from 1 to 4, rep 
resenting a mean degree of polymeriZation; 

[0318] b) a bis-secondary diamine residue such as 
a piperaZine derivative; 

[0319] c) a bis-primary diamine residue of for 
mula: —NH—Y—NH—, Where Y denotes a lin 
ear or branched hydrocarbon radical or else the 
divalent radical 

[0320] d) a ureylene group of formula: —NH— 
CO—NH—. 

[0321] X is preferably an anion such as chloride or bro 
mide. 

[0322] These polymers have a number-average molecular 
mass Which is generally betWeen 1000 and 100 000. 

[0323] Polymers of this type are described especially in 
French Patents 2,320,330, 2,270,846, 2,316,271, 2,336,434 
and 2,413,907 and US. Pat. Nos. 2,273,780, 2,375,853, 
2,388,614, 2,454,547, 3,206,462, 2,261,002, 2,271,378, 
3,874,870, 4,001,432, 3,929,990, 3,966,904, 4,005,193, 
4,025,617, 4,025,627, 4,025,653, 4,026,945 and 4,027,020. 
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[0324] It is possible to use more particularly the polymers 
Which consist of repeating units corresponding to the fol 
loWing formula (VIII): 

(VIII) 
R10 R12 

[0325] in Which R10, R11, R12 and R13, Which are identical 
or different, denote an alkyl or hydroxyalkyl radical having 
from 1 to 4 carbon atoms approximately, n and p are integers 
varying from 2 to 20 approximately and X is an anion 
derived from an inorganic or organic acid. 

[0326] (11) The quaternary polyammonium polymers con 
sisting of repeating units of formula (IX): 

(IX) 

approximately, D may be Zero or may represent a group 
—(CH2)ICO— in Which r denotes a number equal to 4 or to 
7, X' is an anion. Such polymers may be prepared according 
to the methods described in Us. Pat. Nos. 4,157,388, 
4,702,906, 4,719,282. They are in particular described in 
Patent Application EP-A-122 324. 

[0328] Among these, there may be mentioned for example 
the products “Mirapol A 15®”, “Mirapol AD1®”, “Mirapol 
AZ1®” and Mirapol 175®” sold by the company Miranol. 

[0329] (12) Quaternary vinylpyrrolidone and vinylimida 
Zole polymers such as, for example, the products marketed 
under the names Luviquat FC 905®, FC 550® and FC 370® 
by the company B.A.S.F. 

[0330] (13) Polyamines like the Polyquart H® sold by 
Henkel, referenced under the name of “Polyethylene glycol 
(15) TalloW Polyamine” in the CTFA dictionary. 

[0331] (14) The crosslinked polymers of methacryloy 
loxy(C1-C4 alkyl)tri(C1-C4 alkyl)ammonium salts such as 
the polymers obtained by homopolymeriZation of dimethy 
laminoethyl methacrylate quaterniZed With methyl chloride, 
or by copolymeriZation of acrylamide With dimethylamino 
ethyl methacrylate quaterniZed With methyl chloride, the 
homo- or copolymeriZation being folloWed by crosslinking 
With a compound containing ole?nic unsaturation, in par 
ticular methylenebisacrylamide. More particularly, it is pos 
sible to employ a crosslinked acrylamide/methacryloyloxy 
ethyltrimethylammonium chloride copolymer (20/80 by 
Weight) in the form of a dispersion containing 50% by 
Weight of said copolymer in mineral oil. This dispersion is 
marketed under the name of “SALCARE® SC 92” by the 
company ALLIED COLLOIDS. It is also possible to employ 
a crosslinked methacryloyloxyethyltrimethylammonium 
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chloride homopolymer containing approximately 50% by 
Weight of the homopolymer in mineral oil or in a liquid ester. 
These dispersions are marketed under the names of “SAL 
CARE® SC 95” and “SALCARE® SC 96” by the company 
ALLIED COLLOIDS. 

[0332] Other cationic polymers that may be employed 
Within the scope of the invention are polyalkyleneimines, in 
particular polyethyleneimines, polymers containing 
vinylpyridine or vinylpyridinium units, condensates of 
polyamines and of epichlorohydrin, quaternary polyurey 
lenes and chitin derivatives. 

[0333] Among all the cationic polymers Which can be used 
in the conteXt of the present invention, it is preferable to use 
the polymers of the families (9), (10) and (11) and still more 
preferably the folloWing polymers: 

[0334] 1/the homopolymer of dimethyldiallylammo 
nium chloride (family 9); 

[0335] 2/the polymers containing the repeating units 
of formula (VIII) described above (family 10) and 
for Which 

[0336] R10, R11, R12 and R13 represent a methyl 
radical, n=3, p=6 and X=Cl, and in particular those 
Whose molecular Weight, determined by gel per 
meation chromatography, is betWeen 9500 and 
9900 [Polymer W having the formula beloW]; R10 
and RM represent a methyl radical, R12 and R13 
represent an ethyl radical and n=p=3 and X=Br, 
and in particular those Whose molecular Weight, 
determined by gel permeation chromatography, is 
about 1200 [Polymer U having the formula 

CH3 CZHS 

[0337] Said polymers With the units and (U) 
are prepared and described in French Patent 2 270 
846. 

te o mers conta1n1n teun1tso ormua 0338 3/hply "gh ' ff 1 
(IX) described above (family 11), for Which p is 
equal to 3, and, 
[0339] a) D denotes the value Zero, X denotes a 

chlorine atom, the molecular mass measured by 
Carbon 13 NMR (13C NMR) being about 25 500; 
a polymer of this type is sold by the company 
MIRANOL under the name MIRAPOL-AL5®, 

[0340] b) D represents a group —(CH2)4—CO—, 
X denotes a chlorine atom, the molecular mass 
measured by Carbon 13 NMR (13C NMR) being 
about 5600; a polymer of this type is provided by 
the company MIRANOL under the name 

MIRAPOL-AD1®, 
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[0341] c) D represents a group —(CH2)7—CO—, 
X denotes a chlorine atom, the molecular mass 
measured by Carbon 13 NMR (13C NMR) being 
about 8100; a polymer of this type is provided by 
the company MIRANOL under the name 

MIRAPOL-AZ1®, 

[0342] d) a “Block Copolymer” consisting of units 
corresponding to the polymers described in para 
graphs a) and b), provided by the company MIRA 
NOL under the names MIRAPOL-9®, (molecular 
mass 13C NMR, about 7800), MIRAPOL-175®, 
(molecular mass 13C NMR, about 8000), 
MIRAPOL-95®, (molecular mass 13C NMR, 
about 12 500). Still more particularly, the polymer 
containing the units of formula (IX) are preferred 
according to the invention in Which p is equal to 
3, D denotes the value Zero, X denotes a chlorine 
atom, the molecular mass measured by Carbon 13 
NMR (13C NMR) being about 25 500 (Mirapol 
A15®). 

[0343] Amphoteric Polymers 
[0344] The amphoteric polymers Which can be used in 
accordance With the present invention may be chosen from 
the polymers containing K and M units distributed statisti 
cally in the polymer chain Where K denotes a unit Which is 
derived from a monomer containing at least one basic 
nitrogen atom and M denotes a unit Which is derived from 
an acidic monomer containing one or more carboXylic or 

sulfonic groups or alternatively K and M may denote groups 
Which are derived from ZWitterionic monomers of carboXy 
betaines or of sulfobetaines; 

[0345] K and M may also denote a cationic polymer chain 
containing primary, secondary, tertiary or quaternary amine 
groups, in Which at least one of the amine groups carries a 
carboXylic or sulfonic group linked via a hydrocarbon 
radical or alternatively K and M form part of a chain of a 
polymer With an ot,[3-dicarboXylic ethylene unit in Which 
one of the carboXylic groups has been caused to react With 
a polyamine containing one or more primary or secondary 
amine groups. 

[0346] The amphoteric polymers corresponding to the 
de?nition given above Which are more particularly preferred 
are chosen from the folloWing polymers: 

[0347] (1) The polymers resulting from the copolymeriZa 
tion of a monomer derived from a vinyl compound carrying 
a carboXylic group such as more particularly acrylic acid, 
methacrylic acid, maleic acid, alpha-chloroacrylic acid, and 
of a basic monomer derived from a substituted vinyl com 
pound containing at least one basic atom such as more 
particularly dialkylaminoalkyl methacrylate and acrylate, 
dialkylaminoalkylmethacrylamide and acrylamide. Such 
compounds are described in American Patent No. 3,836,537. 
Mention may also be made of the sodium acrylate/acryla 
midopropyltrimethylammonium chloride copolymer sold 
under the name POLYQUART KE 3033® by the company 
HENKEL. 

[0348] The vinyl compound may also be a dialkyldially 
lammonium salt such as dimethyldiallylammonium chlo 
ride. The copolymers of acrylic acid and of the latter 
monomer are provided under the names MERQUAT 280® 
and MERQUAT 295® by the company CALGON. 
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[0349] (2) The polymers containing units Which are 
derived from: 

[0350] a) at least one monomer chosen from acryla 
mides or methacrylamides substituted on the nitro 
gen by an alkyl radical, 

[0351] b) at least one acidic comonomer containing 
one or more reactive carboXylic groups, and 

[0352] c) at least one basic comonomer such as esters 
With primary, secondary, tertiary and quaternary 
amine substituents of acrylic and methacrylic acids 
and the product of quaterniZation of dimethylami 
noethyl methacrylate With dimethyl or diethyl sul 
fate. 

[0353] The N-substituted acrylamides or methacrylamides 
most particularly preferred according to the invention are 
groups Whose alkyl radicals contain from 2 to 12 carbon 
atoms and more particularly N-ethylacrylamide, N-tert-bu 
tylacrylamide, N-tert-octylacrylamide, N-octylacrylamide, 
N-decylacrylamide, N-dodecylacrylamide as Well as the 
corresponding methacrylamides. 
[0354] The acidic comonomers are chosen more particu 
larly from acrylic, methacrylic, crotonic, itaconic, maleic 
and fumaric acids as Well as the alkyl monoesters having 1 
to 4 carbon atoms of maleic or fumaric anhydrides or acids. 

[0355] The preferred basic comonomers are methacrylates 
of aminoethyl, butylaminoethyl, N,N‘-dimethylaminoethyl, 
N-tert-butylaminoethyl. 
[0356] Particularly used are the copolymers Whose CTFA 
name (4th ed. 1991) is Octylacrylamide/acrylates/butylami 
noethylmethacrylate copolymer such as the products sold 
under the name AMPHOMER® or LOVOCRYL 47® by the 
company NATIONAL STARCH. 

[0357] (3) The partially or completely alkylated and 
crosslinked polyaminoamides derived from polyaminoam 
ides of general formula: 

[0358] in Which R19 represents a divalent radical derived 
from a saturated dicarboXylic acid, a mono- or dicarboXylic 
aliphatic acid With ethylenic double bond, an ester of a loWer 
alkanol having 1 to 6 carbon atoms of these acids or a radical 
Which is derived from the addition of any one of said acids 
With a bis-primary or bis-secondary amine, and Z denotes a 
radical of a bis-primary, mono- or bis-secondary polyalky 
lene-polyamine and preferably represents: 

[0359] a) in the proportions of 60 to 100 mol %, the 
radical 

(XI) 

[0360] Where X=2 and p=2 or 3, or alternatively 
X=3 and p=2 

17 
Mar. 18, 2004 

[0361] this radical being derived from diethylen 
etriamine, triethylenetetraamine or dipropylenetri 
amine; 

[0362] b) in the proportions of 0 to 40 mol %, the 
radical (XI) above, in Which X=2 and p=1 and Which 
is derived from ethylenediamine, or the radical 
Which is derived from piperaZine: 

[0363] c) in the proportions of 0 to 20 mol %, the 
radical —NH—(CH2)6—NH— Which is derived 
from heXamethylenediamine, these polyaminoam 
ines being crosslinked by adding a bifunctional 
crosslinking agent chosen from the epihalohydrins, 
diepoXides, dianhydrides, diunsaturated derivatives, 
by means of 0.025 to 0.35 mol of crosslinking agent 
per amine group of the polyaminoamide and alky 
lated by the action of acrylic acid, chloroacetic acid 
or of an alkanesultone or of their salts. 

[0364] The saturated carboXylic acids are preferably cho 
sen from the acids having 6 to 10 carbon atoms such as 
adipic, 2,2,4-trimethyladipic and 2,4,4-trimethyladipic acid, 
terephthalic acid, the acids With an ethylene double bond 
such as for eXample acrylic, methacrylic and itaconic acids. 

[0365] The alkanesultones used in the alkylation are pref 
erably propane or butanesultone, the salts of the alkylating 
agents are preferably the sodium or potassium salts. 

[0366] 4) The polymers containing ZWitterionic units of 
formula: 

(XII) 
o 

R22 R24 

[0367] in Which R2O denotes a polymeriZable unsaturated 
group such as an acrylate, methacrylate, acrylamide or 
methacrylamide group, y and Z represent an integer from 1 
to 3, R2, and R22 represent a hydrogen atom, methyl, ethyl 
or propyl, R23 and R24 represent a hydrogen atom or an alkyl 
radical such that the sum of the carbon atoms in R23 and R24 
does not eXceed 10. 

[0368] The polymers comprising such units may also 
comprise units derived from nonZWitterionic monomers 
such as dimethyl or diethylaminoethyl acrylate or methacry 
late or alkyl acrylates or methacrylates, acrylamides or 
methacrylamides or vinyl acetate. 

[0369] By Way of eXample, there may be mentioned the 
copolymer of butyl methacrylate/dimethylcarboXymethy 
lammonioethyl methacrylate such as the product sold under 
the name DIAFORMER Z301® by the company SANDOZ. 

[0370] (5) The polymers derived from chitosan Which are 
described in particular in French Patents No. 2137684 or 
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US. Pat. No. 3,879,376, containing monomeric units cor 
responding to the following formulae (XIII), (XIV), (XV) 
combined in their chain: 

(XIII) 
CHZOH 

H O O— 

H H 
OH 

H 

H NHCOCH3 

(XIV) 
CHZOH 

H O o— 

H H 
o 

H 

H NH2 

(XV) 
CHZOH 

H O o— 

H H 
o 

H 

H T 

|=O 
R25—COOH 

[0371] the (XIII) unit being present in proportions of 
betWeen 0 and 30%, the (XIV) unit in proportions of 
betWeen 5 and 50% and the (XV) unit in proportions of 
betWeen 30 and 90%, it being understood that in this (XV) 
unit, R25 represents a 

[0372] (XIII) (XIV) (XV) 
[0373] the (XIII) unit being present in proportions of 
betWeen 0 and 30%, the (XIV) unit in proportions of 
betWeen 5 and 50% and the (XV) unit in proportions of 
betWeen 30 and 90%, it being understood that in this (XV) 
unit, R25 represents a radical of formula: 

R27 R28 

[0374] 

[0375] if q=0, R26, R27 and R28, Which are identical or 
different, each represent a hydrogen atom, a methyl, 
hydroXyl, acetoXy or amino residue, a monoalkylamine 
residue or a dialkylamine residue optionally interrupted 
by one or more nitrogen atoms and/or optionally sub 
stituted With one or more amine, hydroXyl, carboXyl, 
alkylthio or sulfonic groups, or an alkylthio residue 
Whose alkyl group carries an amino residue, at least one 
of the R26, R27 and R28 radicals being in this case a 
hydrogen atom; 

in Which q denotes 0 or 1; 
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[0376] or if q=1, R26, R27 and R28 each represent a 
hydrogen atom, as Well as the salts formed by these 
compounds With bases or acids. 

[0377] Polymers of this type Which are more particularly 
preferred contain from 0 to 20% by Weight of units (XIII), 
from 40 to 50% by Weight of units (XIV), and from 40 to 
50% by Weight of units (XV) in Which R25 denotes the 
radical —CH2—CH2—; 

[0378] (6) The polymers derived from the N-carboXyalky 
lation of chitosan such as N-carboXymethyl chitosan or 
N-carboXybutyl chitosan sold under the name “EVAL 
SAN®” by the company JAN DEKKER. 

[0379] (7) The polymers corresponding to the general 
formula (XI) such as those described for eXample in French 
Patent 1,400,366: 

(XVI) 
R29 

((|:H — CH2) 

COOH CO 

R33 

L31 

[0380] in Which R29 represents a hydrogen atom, a CH3O, 
CH3CH2O or phenyl radical, R3O denotes hydrogen or a 
loWer alkyl radical such as methyl or ethyl, R31 denotes 
hydrogen or a loWer alkyl radical such as methyl or ethyl, 
R32 denotes a loWer alkyl radical such as methyl or ethyl or 
a radical corresponding to the formula: —R33—N(R31)2, 
R33 representing a group —CH2—CH2—, —CH2—CH2— 
CH2— or —CH2—CH(CH3)—, R31 haVing the meanings 
mentioned aboVe, 

[0381] as Well as the higher homologs of these radicals 
and containing up to 6 carbon atoms, r is such that the 
molecular Weight is betWeen 500 and 6 000 000, and 
preferably betWeen 1000 and 1 000 000. 

[0382] (8) Amphoteric polymers of the -D-X-D-X— type 
chosen from: 

[0383] a) the polymers obtained by the action of 
chloroacetic acid or sodium chloroacetate on the 
compounds containing at least one unit of formula: 

(XVII) 
Where D denotes a radical 

_N N_ 

[0385] and X denotes the symbol E or E‘, E or E‘, 
Which are identical or different, denote a biValent 
radical Which is an alkylene radical With a linear or 
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branched chain containing up to 7 carbon atoms in 
the principal chain Which is unsubstituted or substi 
tuted With hydroxyl groups and Which may contain, 
in addition, oxygen, nitrogen or sulfur atoms, 1 to 3 
aromatic and/or heterocyclic rings; the oxygen, 
nitrogen and sulfur atoms being present in the form 
of ether, thioether, sulfoxide, sulfone, sulfonium, 
alkylamine or alkenylamine groups, or hydroxyl, 
benZylamine, amine oxide, quaternary ammonium, 
amide, imide, alcohol, ester and/or urethane groups; 

[0386] b) the polymers of formula: 

-D-X-D-X— 

[0387] 
(XVIII) 

Where D denotes a radical 

[0388] and X denotes the symbol E or E‘ and at 
least once E‘; E having the meaning indicated above 
and E‘ is a bivalent radical Which is an alkylene 
radical With a linear or branched chain having up to 
7 carbon atoms in the principal chain, Which is 
unsubstituted or substituted With one or more 

hydroxyl radicals and containing one or more nitro 
gen atoms, the nitrogen atom being substituted With 
an alkyl chain optionally interrupted by an oxygen 
atom and necessarily containing one or more car 
boxyl functional groups or one or more hydroxyl 
functional groups and betainiZed by reaction With 
chloroacetic acid or sodium chloroacetate. 

[0389] (9) The copolymers (C1-C5)alkyl vinyl ether/ma 
leic anhydride partially modi?ed by semiamidation With an 
N,N-dialkylaminoalkylamine such as N,N-dimethylamino 
propylamine or by semiesteri?cation With an N,N-dialkano 
lamine. These copolymers may also contain other vinyl 
comonomers such as vinylcaprolactam. 

[0390] Among all the amphoteric polymers Which can be 
used in the context of the present invention, it is preferable 
to use the polymers of the family (1), and in particular the 
copolymers of acrylic acid and dimethyldiallylammonium 
chloride. 

[0391] According to the invention, the cationic or ampho 
teric polymer(s) differing from the cationic or amphoteric 
associative polymers according to the invention may repre 
sent about 0.01% to 10% by Weight, preferably 0.05% to 5% 
by Weight, and still more preferably 0.1% to 3% by Weight, 
of the total Weight of the composition. 

[0392] The dye composition may also comprise an effec 
tive quantity of other agents, Which are moreover already 
knoWn in oxidation dyeing, such as various customary 
adjuvants such as sequestrants such as EDTA, etidronic acid, 
UV-screening agents, Waxes, volatile or nonvolatile sili 
cones Which are cyclic or linear or branched, organomodi 
?ed (in particular With amine groups) or otherWise, preser 
vatives, ceramides, pseudoceramides, vegetable, mineral or 
synthetic oils, vitamins or provitamins such as panthenol, 
and the like. 
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[0393] The dye composition may also comprise other 
agents for adjusting the rheology, such as cellulosic thick 
eners (hydroxyethylcellulose, hydroxypropylcellulose, car 
boxymethylcellulose, and the like), guar gum and its deriva 
tives (hydroxypropylguar, and the like), gums of microbial 
origin (xanthan gum, scleroglucan gum, and the like), syn 
thetic thickeners such as crosslinked homopolymers of 
acrylic acid or acrylamidopropanesulfonic acid. 

[0394] These supplementary thickeners may represent 
from 0.01 to 10% by Weight of the total Weight of the 
composition. 

[0395] Said composition may also comprise reducing 
agents or antioxidants. These may be chosen in particular 
from sodium metabisul?te, thioglycolic acid, thiolactic acid, 
sodium bisul?te, dehydroascorbic acid, hydroquinone, 
2-methylhydroquinone, tertbutylhydroquinone and 
homogentisic acid, and they are then generally present in 
quantities ranging from about 0.05 to 3% by Weight relative 
to the total Weight of the composition. 

[0396] Of course, persons skilled in the art Will be careful 
to choose the possible additional compound(s) mentioned 
above so that the advantageous properties intrinsically 
attached to the dye composition according to the invention 
are not, or not substantially, impaired by the addition(s) 
envisaged. 

[0397] In the ready-to-use composition or in the oxidiZing 
composition, the oxidiZing agent is preferably chosen from 
the group consisting of urea peroxide, alkali metal bromates 
or ferricyanides, persalts such as perborates and persulfates. 
The use of hydrogen peroxide is particularly preferred. This 
oxidiZing agent advantageously consists of a solution of 
hydrogen peroxide Whose titer may vary more particularly 
from about 1 to 40 volumes, and still more preferably from 
about 5 to 40. 

[0398] It is also possible to use, as oxidiZing agent, one or 
more oxidoreduction enZymes such as oxidoreductases con 

taining 4 electrons (such as laccases), peroxidases and 
oxidoreductases containing 2 electrons (such as uricase), 
Where appropriate in the presence of their respective donor 
or cofactor. 

[0399] The pH of the ready-to-use composition applied to 
the keratinous ?bers [composition resulting from mixing the 
dye composition and the oxidiZing composition] is generally 
betWeen the values 3 and 12. It is preferably betWeen 8.5 and 
11, and may be adjusted to the desired value by means of 
acidifying or alkaliniZing agents Well knoWn in the state of 
the art for dyeing keratinous ?bers. 

[0400] Among the alkaliniZing agents, there may be men 
tioned, by Way of example, aqueous ammonia, alkali metal 
carbonates, alkanolamines such as mono-, di- and trietha 
nolamines and their derivatives, sodium or potassium 
hydroxides and compounds of the folloWing formula (VI): 

(VI) 










